Background {#Sec1}
==========

In Sweden, about 30% of cervical cancer (CC) cases occur in women older than 60, and the mortality rate is about 70% in this age group \[[@CR1]\]. Cervical cancer in women above the age of 65 is usually discovered at advanced stages and the prognosis is poor \[[@CR2]\]. During the past century, the average life expectancy has increased globally and in Sweden. The life expectancy for women is 84 years and many women over 65 are healthy, continue to work and have an active sex-life \[[@CR3]\]. Since 2015, the Swedish Board of Health and Welfare have recommended sampling for cytology, every third year for women aged 23--29, sampling for HPV-testing every third year for women aged 30--49, and a supplemental analysis also for cytology for women who are about 41 years old. For women aged 50--64, sampling for HPV-testing is recommended every 7th year \[[@CR4]\]. In Sweden most screening samples are collected by midwives and in the case of abnormality the patient is referred to a gynecologist.

The causal role of human papilloma virus (HPV) in the development of CC has been firmly established \[[@CR5]\]. It is recognized that co-factors to a persistent HPV infection increase the risk for the development of invasive cancer. Cigarette smoking has been established as an independent risk factor for CC \[[@CR6]--[@CR8]\]. Other contributing factors are long term use of oral contraceptives, high parity, hormonal changes in the vagina, the inadequate function of the immune system and genetic instability \[[@CR5]\]. HPV is sexually transmitted and most of the infections have no signs or symptoms. Indeed the majority of HPV infections, about 80%, clear spontaneously within 1 year after acquisition in young women but whether this occurs on the same extent in elderly women is unknown \[[@CR9]\].

HPV 16 and 18 are responsible for about 70% of all cancers of the cervix and the vagina \[[@CR5], [@CR10]\]. The clinical value of HPV testing is well established, and HPV testing demonstrates superior efficacy for reducing the incidence of cervical cancer compared to cervical cytology \[[@CR11]\]. Vaginal self-sampling is an appropriate option for HPV testing, since the results are fully comparable with those from samples collected by a healthcare provider, as a reliable method for HPV testing for women of screening ages \[[@CR12], [@CR13]\]. Repeat testing for HPV can be used to increase the specificity in the screening for CC \[[@CR14], [@CR15]\]. Cervical cancer is a highly preventable disease, and each new case can be seen as a failure. Cervical cancer screening programs in many countries stop at around the age of 65. There is however no clear evidence on what is the appropriate age to stop screening \[[@CR16]\]. Curves that show age-specific incidence of CC in areas with established cervical screening programs have two peaks: one around 40 years and the other at around 75 years. In Sweden, the second peak has decreased only modestly with time \[[@CR17]\].

Few studies have investigated HPV testing in older women, who are no longer included in the screening program \[[@CR18], [@CR19]\]. A recent study showed a high positive predictive value (PPV) for detecting high-grade squamous intraepithelial lesion (HSIL), by repeat HPV self-sampling and biopsies for histological analysis \[[@CR15]\]. It has also been shown that the HPV test shows much higher sensitivity than cytology in detecting cervical dysplasia \[[@CR18], [@CR20]\]. Women's attitudes to, and acceptability of, self-sampling has been evaluated in several studies showing that self-sampling was highly acceptable as an alternative to the conventional speculum based sampling \[[@CR15], [@CR16]\]. There are however no studies on acceptability of self-sampling for HPV testing in older women. The aim of this study therefore was to explore how older women (60 to 75 years) experience self-sampling at home.

Methods {#Sec2}
=======

This is a descriptive study using quantitative and qualitative methods.

Procedure and data collection in the survey {#Sec3}
-------------------------------------------

In a previous study 1500 women were randomly selected from the Swedish population register, with 375 women in each of the four age groups 60, 65, 70 and 75. These women were invited to perform self-sampling for HPV testing \[[@CR15]\]. The participation rate was as follows, 62.9% (236/375) at age 60, 63.5% (238/375) at age 65, 59.5% (223/375) at age 70 and 52.3% (196/375) at age 75. The women received detailed written information about HPV infection, instructions for sampling and the opportunity to call for more information. In brief, 893 women performed self-sampling at home and each sample was returned in a prepaid postal envelope to the laboratory for HPV analysis. For full description of the self-sampling instructions see supplementary material (Fig. [1](#MOESM1){ref-type="media"}). Women with a positive first HPV test were sent a new self-sampling kit 4 months after the first test was done. All 893 who provided a self-collected sample for HPV analysis between autumn 2014 and spring 2015, were eligible for this study and sent a survey by regular mail. The questionnaire included 20 closed-ended questions concerning various aspects of the women's health, early gynecological disease, lifestyle and two specific questions about their concerns regarding self-sampling. This questionnaire was constructed by the research group and sent by regular mail to the women. In the present study, only the questions about self-sampling were analyzed. They were asked: How easy or difficult it had been to collect the sample at home:

a\. very easy b. easy c. not easy. 2.Do you prefer self-sampling as compared to a sample collected by a healthcare provider?

a\. yes b. no c. uncertain.

The survey also included an open-ended question about their opinions, experiences or advice on how the self-sampling could be improved.

Procedure and data collection at interviews {#Sec4}
-------------------------------------------

Women were informed from the beginning, in writing, that if the HPV test was negative they would be considered at very low risk for cervical cancer and that there would be no further follow up. All sixteen women who tested positive in the first self-sampling, and either were negative in their second HPV test (n = 11), or were positive in their second HPV test but without precancerous lesions (n = 5), were invited to the interviews. These women were selected since they may reasonably have pondered upon the procedure and the test results to a greater extent than women with a negative test with no follow up. At the time of the study there was no follow up guidelines for older women with an HPV positive test without dysplasia. Thirteen of the 16 invited women agreed to participate and gave written informed consent.

Individual interviews were undertaken during the winter 2017--2018 according to a semi-structured interview protocol. The protocol contained open-ended questions designed to respond to the research questions of the study. The interviews lasted 20--30 min and were carried out by the first author (a female gynecologist). The interview was conducted in a place chosen by the participants (at home for example), where only the participant and the interviewer were present and undisturbed by others. The interviews were audio-recorded and transcribed verbatim by a research assistant.

The research questions investigated by the interviews were: women's experiences about the pros and cons of performing self-sampling at home as compared to sampling by a healthcare provider.women's knowledge about HPV infection and the relationship between HPV infection and cervical cancer.women's experiences concerning notice of a positive HPV test and what feelings such information brought.

Data analyses {#Sec5}
-------------

The survey data were analyzed with SPSS (Statistical Package for Social Sciences) version 24. Fisher's exact test was used. The interview data were analyzed using qualitative content analysis and undertaken in two steps \[[@CR15]\]. First, the text files of the interviews were read as soon as they had been transcribed, in order to gain an overview of the material. Then, three of the authors (RSH; AKL; CG) performed the data analysis with a deductive approach by reading the text again and identifying meaning units, i.e. specific units of text consisting of a single word, a few words, or a few sentences relating to the research questions for the interviews \[[@CR21]\]. Meaning units were condensed and coded, i.e. by labelling the content of the condensed meaning unit. Codes were then discussed and grouped together into predefined categories corresponding to the research questions investigated by the interviews. All authors participated in discussing and revising the interpretation until a consensus was arrived at.

Results {#Sec6}
=======

Survey {#Sec7}
------

Of 893 eligible women, 868 (97.2%) answered the survey. The participation rate in each age group was 96.2% (60 years), 97.9% (65 years), 97.8% (70 years) and 96.9% (75 years) respectively. The background characteristics of the participants are shown in Table [1](#Tab1){ref-type="table"}. Table 1Background characteristics of participants (n = 868)Age, years (range)60--75HPV positive, n (%)36 (4.2)HPV negative, n (%)832 (95.8)Nulliparous, n (%)66 (7.6)Parity (1--7), n (%)799 (92.4)Never smokers, n (%)757 (87.9)Current smokers, n (%)85 (9.8)Previous smokers, n (%)19 (2.2)Single, n (%)203 (23.4)Having a partner, n (%)664 (76.6)Sexually active, n (%)380 (43.8)Not sexually active, n (%)453 (52.2)Sexual activity not reported, n (%)34 (4.0)

The survey contained two specific questions about women's experiences of self-sampling. To the question regarding how easy or difficult it had been to collect the sample at home, 49.2% answered very easy, 46.8% answered easy, 2.0% answered not easy, and 2.0% of the women did not answer this question (Table [2](#Tab2){ref-type="table"}). In the same table, there are also details for each age group. Table 2Answers by age group on how easy or difficult it had been to perform self-samplingAge group years (n)Very easy n (%)Easy n (%)Not easy n (%)No answer n (%)60 (227)121(53.3)101(44.5)2(0.9)3(1.3)65 (233)124(53.2)103(44.2)4(1.7)2(0.9)70 (218)105(48.2)100(45.9)6(2.8)7(3.2)75 (190)77(40.5)102(53.7)6(3.2)5(2.6)**Total (868)427(49.2)406(46.8)18(2.0)17(2.0)**\*There were no significant differences in the answers between age groups (p = 0.104)

To the question about the preference of self-sampling or sampling by a healthcare provider. Self-sampling was preferred by 58.9% while 16.5% prefer to have a sample collected by a healthcare provider, 23.7% did not have any preference and 0.9% of the women did not answer this question (Table [3](#Tab3){ref-type="table"}). In the same table, there are also details for each age group. Table 3Answers by age group about sampling preferenceAge group years (n)Prefer self-sampling\
n (%)Prefer health- care provider\
n (%)Uncertain\
n (%)No answer\
n (%)60 (227)124(54.6)41(18.0)61(26.9)1(0.4)65 (233)142(60.9)34(14.6)56(24.0)1(0.4)70 (218)118(54.1)43(19.7)55(25.2)2(0.9)75 (190)127(66.8)25(13.2)34(17.9)4(2.1)**Total (868)511(58.9)143(16.5)206(23.7)8(0.9)**\*There were no significant differences in the answers between age groups (p = 0.085)

In the survey, there was an opportunity for the participants to leave comments or an opinion on self-sampling. There were comments from 176 women, 75 confirmed that self-sampling was easy and uncomplicated, 26 women reported that they felt uncertain as to whether the sampling was performed correctly, 11 women reported that the brush was hard and uncomfortable and two of those women reported a little bleeding after sampling.

Interviews {#Sec8}
----------

Thirteen women aged 60 to 75 years participated in the interviews. The results from the content analysis of the interviews pertaining to each of the three categories corresponding to the research questions, are summarized in Table [4](#Tab4){ref-type="table"} and appear in further detail below, with quotations in text of a different font. Table 4Categories and examples of codes and meaning units in each categoryCategoriesCodes in each categoryExamples of meaning unitsHPV self-sampling compared with sampling by a healthcare provider.- Easy to perform self-sampling at home- Easy to understand the instructions- Preference of self-sampling compared with sampling by a healthcare professional at a clinic.- *It was very good, I mean, that you could do it at home and then just send it.-Very easy, it was great!- It was actually very nice to do it myself instead of lying down in this chair*Knowledge and concerns about the relationship between HPV infection, and risk for CC.- Low knowledge about HPV- Low knowledge about the relationship between HPV infection and CC- Low knowledge about CC screening and prevention- *Now I know a little more after reading the information, but before I didn't know so much"Yes\... to start with I didn't actually know anything ... but later I read a bit that it can cause cancer ...*"*-No, I do not know so much. But I know there is a vaccine for little girls.*Experiences and feelings about an HPV positive result.- Worries regarding an HPV positive result- No feelings of shame about having an HPV positive result- Need for more information*-I was not worried! A little surprised, maybe.-I was a little frightened. I didn't know much about it. I wondered if I had cancer.-I did not think so much about this! I have been married to the same man for more than 30 years.-It felt safe to know that you could call for more information if you want!CC* Cervical cancer.

Self-sampling at home compared with sampling by a healthcare provider {#Sec9}
---------------------------------------------------------------------

Most of the women interviewed responded that it was relatively easy to take a vaginal self-sample. One of the women had difficulties performing self-sampling due to rheumatic disease. Only one woman reported feeling unsafe and troubled with self-sampling and preferred sampling by a healthcare provider. The majority of the women interviewed experienced that self-sampling was practical, less embarrassing and less uncomfortable than sampling by a healthcare provider. A very important factor was that the self-sampling was less time consuming than visiting a clinic. Most of the women preferred self-sampling due to the difficulties related to obtaining an appointment at the healthcare center.

""If it is just as good then it is great to do it at home, so that I don't have to take up someone else's time"."I'm not afraid to test new things. And also, I believe that it's effective for me because I don't have the time, so to speak. I mean, having to go somewhere, sit in line and wait and then to get back home\... and in addition, I don't have a car anymore.""

Almost all of the women interviewed were in favor of self- sampling instead of a vaginal examination with instruments performed by a healthcare professional. The majority of the women felt safe and comfortable with the information and instructions that they received with the study invitation and would prefer self-sampling if available.

""It was better than having a male doctor and having to lie down with spread legs"."

Knowledge and concerns about HPV infection and the relationship between HPV infection and the risk of cancer disease {#Sec10}
--------------------------------------------------------------------------------------------------------------------

Most of the women interviewed reported limited knowledge about HPV and the relationship between HPV infection and CC. More than half of the women knew, or at least had some vague idea, that HPV is a sexually transmitted infection. About half of the women reported that they knew that for as long as they were sexually active there was a reason to participate in this study.

""I have read something ... .my mother died because of cervical cancer and I want to prevent it\...""

Most of the women did know about the HPV vaccine and its use for cervical cancer prevention.

""I know that HPV can cause cancer. I don't know how exactly, but I know that young girls can get an HPV vaccination before their sexual debut"."

Not one of the women interviewed knew the reason why the screening program ends at the age of 60. Some of the women thought that it was age-related discrimination and a few assumed that it was for economic reasons.

""They do not care about us older women!""

""No, I don't understand ... I mean you have sexual intercourse after 60 as well ..."."

Many of the women were confused about whether HPV resolves on its own and whether a treatment exists. There was also confusion about the correlation between the woman's age and the risk of CC. Some of the women believed that after 60 years of age the risk of CC disappears. The interviewed women did not know that there are many different types of HPV. Few of the women knew that HPV could cause other types of cancer besides cervical cancer.

A few of the women reported that they were worried at first; about whether they could be confident about having performed the self-sampling correctly.

""I was worried! Did I do it right?""

Not one of the women interviewed reported being worried about the accuracy of the test or other factors in the procedure, such as sending the test by mail. All of the women felt comfortable knowing that making contact with the gynecologist responsible for the study, by either phone or e-mail, was possible.

Experiences and feelings about an HPV-positive result {#Sec11}
-----------------------------------------------------

All of the women interviewed had tested positive for HPV on the first test. Most of the women reported that this information did not cause anxiety. The majority of them expressed that they had faith in the healthcare service and that they did not feel worried while waiting for the result of the second HPV test.

"I was not afraid! I thought that a new test would be done and if necessary, I will receive help from healthcare services".

A few of the women were afraid of the potential implications of an HPV infection. For example, one woman was worried about her husband and the possibility that he was also at risk of having cancer. Another woman was worried about infecting someone else with HPV. Only one woman was very afraid concerning the risk for CC, that is, afraid that the HPV infection had already turned into a cancer disease.

Overall, those women interviewed who has more knowledge about HPV had expressed more worries about having a positive HPV test.

"I thought like: do I have a ticking bomb? Could this become cancer?"

More than half of the women interviewed were in a stable intimate relationship and no one reported that a positive HPV test had affected the relationship adversely. One women had had a short-term relationship, which was the principal reason for her taking part in the study. Not one of the women interviewed reported feeling shame or anxiety concerning the notice of a positive HPV test.

Discussion {#Sec12}
==========

This is the first study focusing on older women performing self-sampling at home for the analysis of HPV. The participants in this study represent Swedish women too old for the national CC screening program, which at the time of the study ended at 60 years of age. The aim of this study was to describe the experiences of elderly women performing self-sampling for HPV testing.

We found high acceptability for self-sampling, which is consistent with previous studies on younger women \[[@CR22]--[@CR24]\]. Among surveyed women, the vast majority responded that it was easy to take a self-sample. Only 2% of the participants in the survey indicated that self-sampling was not easy. To the question about the preference of self-sampling compared to sampling by a healthcare professional, more than half of the women reported that they prefer self-sampling, which is also in agreement with previous studies \[[@CR24], [@CR25]\]. Nelson et al. reported in a review that self-sampling for HPV testing is generally well accepted by women not attending the screening program, and is preferred to clinician-based sampling \[[@CR22]\]. There was no difference in acceptability between the age groups in this study.

The interviews aimed to capture women's experiences and concerns about self-sampling, their knowledge about HPV and their experiences concerning the notice of a positive HPV test. The women interviewed had almost no knowledge about HPV testing and no one was familiar with self-sampling before participation in the current study. The participants in the interviews generally had good experiences of self-sampling at home. They could see advantages such as it being easy, comfortable, maintaining privacy, and it was also less time and resource consuming than an appointment at a clinic. These results are surprisingly similar to what has been shown in earlier studies performed on younger women \[[@CR23], [@CR26]\]. Most of the women in our study were confident with the self-sampling and the accuracy of the test result. Nobody was worried about using regular mail to send the sample and all seemed to be confident with the analysis. It is concluded that the elderly women in our study prefer self-sampling for HPV testing as a part of a cervical cancer prevention program for elderly women. Similar results were shown in a Finnish study conducted on non-attendees who performed self-sampling, where more than 80% felt confident with the self-sampling and a similar proportion trusted the test results \[[@CR26]\].

A lack of knowledge about the relationship between the HPV infection and CC development, or the underestimation of the risk for CC, was found, and this could be one reason for the low level of worry and concern about a positive HPV test. The interviews showed that women with better knowledge about HPV were more worried about being HPV positive.

Most of the interviewed participants had a stable relationship. We found that no one reported feelings of shame or anxiety on being diagnosed with HPV, and no one described that this knowledge had a negative impact on their relationship. These findings are not in agreement with other studies where they found that women were anxious about being HPV positive, since an HPV infection is a sexually transmitted disease that could have a negative impact on their relationship. A study conducted in London, on Hindu women, reported that the knowledge of a positive HPV test and the fact that no treatment exists, was a cause of concern and anxiety in those women, and they considered that this knowledge could have negative effects on their relationships \[[@CR25]\]. O'Connor et al. reported that the shame and embarrassment expressed by some of the women interviewed, resulted from HPV being sexually transmitted. A few women feared they would experience stigma, and be judged promiscuous by their peers because of an HPV positive test \[[@CR26]\]. It remains unclear why the notice of an HPV positive test does not cause feelings of shame or anxiety in the participants in our study. It might be that the women in the current study are much older and that many of them had limited knowledge about HPV.

In our study, the majority was comfortable and satisfied with the information and instructions that they received in the study invitation. This outcome has several practical implications, for example, including adequate and balanced information about HPV and the significance of an HPV infection, to prepare the woman for the coming test result and possible further examination.

We also found a high demand for, and intention to use, self-sampling in the future. The women in our study expressed that they would use self-sampling if it was available and most of them asked for the next time-point for sampling. Our findings are important because in Sweden life expectancy for women is high and about one third of the new CC cases occur in women above the age of 60 \[[@CR1]\]. Self-sampling thus constitutes a superior alternative for also providing screening to elderly women. Moreover self-sampling has the potential to further reduce costs as it eliminates the need for an initial clinical encounter in the screening process \[[@CR27], [@CR28]\].

The strength of the study is the high response rate, with most women in each age group answering the survey, also that 13 of the 16 women eligible for the interviews gave written consent and participated in the interviews. A limitation is that the study was performed only in one region of Sweden. A larger number of participants may have resulted in more information. Another limitation might be that the women in the study were no longer included in the national CC screening program, which could have influenced their attitude to self-sampling as an opportunity to be screened.

Conclusion {#Sec13}
==========

Our results indicate that vaginal self-sampling for HPV testing is a well-accepted method for cervical cancer prevention in this group of elderly women.

Supplementary information
=========================

 {#Sec14}

**Additional file 1.** Fig. 1 Self-sampling instructions.
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